Strategies in RNA crystallography.
A number of RNAs ranging from small helices to large megadalton ribonucleoprotein complexes have been solved to atomic resolution using X-ray crystallography. As with proteins, RNA crystallography involves a number of screening trials in which the concentration of macromolecule, precipitant, salt, and temperature are varied, an approach known as searching "condition space." In contrast to proteins, the nature of base pairing in nucleic acids creates predictable secondary structure that facilitates the rational design of RNA variants, allowing "sequence space" to be screened in parallel. This chapter reviews RNA-specific techniques and considerations for RNA crystallography and presents a complete workflow used by our laboratory for solving RNA structures starting with initial library construction, methods to investigate and improve RNA crystal quality, and finally phase determination and structure solution.